Searching PAJ 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 1 0-078582 

(43)Date of publication of application : 24.03.1998 



(51)IntCL 



602F 1/1335 
602F 1/133 
G09F 9/00 
H05B 33/14 



(21 Application number : 08-252195 
(22)Date of filing: 04.09.1996 



(71) Applicant : 

(72) Inventor : 



CASIO COMPUT CO LTD 

SHIRASAKI TOMOYUKI 
YAMADA HIROYASU 
SHIOTANI MASAHARU 
YOSHIDA TETSUSHI 
TAKEI MANABU 



(54) DISPLAY DEVICE AND ITS DRIVING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the display device which 
has good contrast in brightdark conditions and is low in power 
consumption. 

SOLUTION: An organic EL light emitting element 12 is arranged at 
the back of a liquid crystal display section 13 as a back light and a 
reflection plate. Starting from the front side, the element 1 2 is 
formed by an anode electrode 19 consisting of ITO, an 
electroluminescence layer 18 made of an EL material and a 
reflection cathode electrode 15 made of Mgln having a reflectivity. 
Thus, external light beams are efficiently reflected by the electrode 
15 and become the light beams for a display. Moreover, if the 
element 12 is driven, the emitted light beams are used for 
approximately 100% as display light beams. Thus, the display device 
having good contrast and low power consumption is obtained. 
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C0HOMO£C0fflC0#x>->WM^g#!&-5;^\ cathod 
eRl^anodelSltflJESWJPt"* £ £ t«t 9 iil DiH;LT3l 

[0 0 3 5] &lCHTLflOIE?LOt£»K'PV>Ttt. E 
4(C^-Ti'5(C. PVCziBNDt©jg^l:J;f)M 

i^t^cS. anodeCO-f ^->-fbX^;i/^-t B 

N D CO H O M O <t CO H T? * -5 gap A £ H/± © r? JD =fc 0 
*DS^.fciE?Ltt> BNDCOHOMOtP VC z C0HO 
M O t CO ffl CO g a p B £ * * <h * D & A T E T L ( ' [fi] ^ 
5. Sfc, A 1 q 3 lCftAc?tlfc11-pC0 — p|5H. dffiCO 
EPintCt DgapE£SOSx.S^ gapD^A^Cifc^tC 
HTLC*VtSETLtO»ffiftjfifca*D. HTLft 

anae^-^fe^^-a-'So ?socom?«. etlwt-s 



(8) ¥fffl¥ 1 0 - 7 8 5 8 2 
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[0 0 3 6] H5tJ¥S»PVCz i?V'J>6^h* 

-y^ntPVCzii, x^y-;i/tf>tc2. 8 5xi 
o- s (raoi/i) -c?¥ffiT-5£vj >6co. -en^ti 

cO^iR*^? h^T**. BW. (a) (i, PV 
C z C0®iKX^^ hiraO, (b) it. ^7U> 

vczHcokjrx^^ h)vr$>io. 

-iHmffi (c) (J, £vU>6 0>x*/-;wgtt©BR«[ 

*ss (a) (b) 

U>6«. P VC z *T«4 0 0 nm~5 0 0 nmttjfi 
10 lc®iRe-:Jr£#U PVCzlftttiC, 3 5 0 nm 
RTco^£K«-r^tt«£WtT^S„ 

[0 0 3 7] BI6«P VC z^lCOEL (XUirhnJI/ 
i*y±>X) ^tttPL (7* h;i>S*y-fe>;0 # 
ttcox^? EI^fiS^ttJEECOWiDtiS 
5E7t:X^^ r-^T% *^R)fSOiSfi«»7tCOlR7ttC<fc 
%5t%7.^9 h;|/T^-5„ PVCzli4 0 0nm£il; 
ELe-^RtfPLt-i'^fLTHS. 

[0 0 3 8] 125, 6 <fcD P VC z C0ljiJISC0*§£\ « 
?<hIE?L£©WI8£fcJ:0 P VC z g##4 0 0 nmffi 
20 #£tf-:?£W-f-5fSft££i;. gB£?YU >6 

*£li»ffi<0 2BtlljS©W*EL»ttm? 1 2X\t. m 
1 6 tC^-f<k5(CP VC z IJ4 0 0 nmt°-^C05g^ 

[0 0 3 9] ^COi'S^fflfccfcO. **J6»ffi<&#« 
1 7 <h«?ID^S 1 6 <hC0#ffijft$T'ig;i-5fcJ?K 

»t«iE?L«iiai 7ir/-Ktn 9^mm^m\z 

fttfrnm-fiUi «k < . ft§co«&/WS£A,£&<r>. c:co 

xffif&Ltcz\t\z£*). ¥mx'i%-ti.mm<DtiLm&ff7i 

5fcs6. ^coMrt^-ttco^ff^Baajt-r^Cli^T 
[0 0 4 0] JW±» HJfiJgJBlKOViTttWbfc**. C 

■ OIBJP*t|90. 1 5 umX&<0. T.Y.yi-j- a y 9 
&*m^T¥iS.izMf$.-TZ>z: tWX^Z. Z\ft\ZttL 

50 B3foWI&n*ELK£ttR+/imi:fcS. ^COfc*, 



(9) 
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±t^mmmm 1 e«t>TH 2 ^m^xmmhrzKMyta 

lOE(td«tO*«K:fi<tt-5. HJSraffiifcis 

h>*;p$*&£T*A£ft. xi^ hD;w5*^-fe 
y#-XA«. t&immmztbTLZz. z. 

t tt« <7) z> i 5 34 m mwm & x bit- & 3 . 
[0 0 4 1] **SSfl^Tte. 2 7 tc<fc 20 

3 ©Ti 0 *S©£ l>ficD«JR# pj mt ft * . 
[0 0 4 2] (H!6»ffi2) B7tt. *«W<0S*3fe« 

«*«^si2^7K'r»fffiigi-ca&s, *mmMm<Dm*m 

HI ltt^tlt ftilSE^Sl 3©«fi£tt±fBLfc3t 
9, lHhD^5^^t>XH8, RW*y-h*S 40 

mm\z, wise L^Tt*^ 1 2 ©?s»s;b£te< 

K^©#ft©«&£WJLT&#&3>h5X h£W 

7y-Fttfil9£EBU iSjgyn-teXtfco&Ifg© 
7* hl/i?X M'^y^cmb^t^gM* 1 ; 50 
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-Fill SSMfcMTSHtSJT^SOT. ai 
S„ 

[0 0 4 3] (£JS»i6 3) B8H. #»«©*;S8B 

fci$ttS£fi3fc«2 4£«S§T£3$ 1 a ; &---F££ML 
fcfcCQTi&S. «ELMI?12I1 j|£A$ 

^fifl 2©|ftiSg!*«2 1 OfciiK— Jd^c, 7 
y-h*f|ffil9. hDAS^»;t>Xil 8, £ 

[0044] (mmmm4) 09a, 

1 ©sw* y- H«a 1 5 fttsmattttTft 

43ttV-KiIl 5 al:f^I«nfci^T*S. * 
fc. W*EL3BttslHPl 2»MI;tt, AW7t<&«SL$ 

T&SAWftatJ, 3 fc^fllELa**? 

12<h£3IiIU ffi«ES*«3 3T*SWSnTSWb 
£©££> HIRJCttE«3tbtttS1RRI4S3 3 

*«IEL^3t*^ 1 2 *B«iUT**ffl3tc*»Jt$-a- 
S««i?itS:S. *HJS^SIfc*3^T«. ±fBbit«k'5 

[0 0 4 5] 5 ) H10B. 

K(o*M^^5Sr^-rwfsgiT*fes. ^mmmn^m 
ti£»S4 1 %mirz&zm-}\$, mmnmi tmm^> 
*»Msn&*t»o. AW^nfe^^HosfiSt? 

«:«*ii--5*IB*Wr*. ©J: "5 
tt, SWMibTtt, X*tytaifil&&WlWL4 1 Cffi* 
«t^ H 2 2CA»l/E»*V-H«8l 5©S 



(10) 
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[0 0 4 6] (H»«6) Ell ltt. 
2 £0HK:ft1iMS4 2 *»ttfc^&l*tttf> 1 

tmmoffifcT&z., ffim«4 2«, at»c»fcSB«r io 

7KgHT«. Mtf^iLTtt, AWft a 7$iftlt 2 2 £S 

jabfc^t£««4 ziciottsn, s»*v-k«* 

1 5(DSW(Cj;DSW$tlfcmW7tb^PllXi£M«4 2 
SOT, ffin^SSSrff ^Ct^T^S. 20 

[0047] mmmm d 01211 *%mv>m7am 
mmmmi zmmnvmntoz. mmmm 

30 

[0048] mmmm %) gnu *«b©*wsi 

3nfc#ttEL£%X : Fl 2 t, *>6*WM(lriE*n*. 

8RW*V-HUl 5«^$tlt^5. fcis, 
*V-Ktll 5©fffli:LTIl l^ftffltt©!^ 

(e V) j&t. HTSiiSSl 6<0*m©»«£#^*l£ 40 
(LUMO) »2p{4lCjS:ft$^S«^SSl 6tm© 

IA. 3tSWtt©«^*^, «fc9«iJ83K (4 0 On 

mH±8 0 0 nmVXronmm t**bE»ttO»S» 
^tLK E»*V-H1I1 5±ttt. Alq3 
*^&S«fllil6t, PVCztBNDtM'W 

nt&m&zntciEjLmmm 1 7t, ««isnt 

5„ il/^hnH*yt>^118Jil;lt 7/-F 
•119«$nT^5. 50 
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[0 0 4 9] BftWHtt. ffi£©&e«©ft£(»iKU 

(photoluminescence) fffi^G&S H— n>V~Gfo 

-5. MhWOhibta. DCM1*IJ>0. Ell 6 
1C*1-J:^{C6 0 0 nm#iBfc5&3fcbr-*£*rr*«fi 

6 ififo 0, B16 iZ^-T ck 5 IC 5 0 0 n m~ 5 5 0 n m 

wfct-^*^-r*»6<o5fijt*s-r. fiiicoitfeH-A o 

Ttt, TP B£jgffl£tl£„ ffi©ft&h*-A*> hi bT 
tt. 4, 4' -bis (2, 2' -diphenylvinylene) bi-phenyk 4,4' 
-bis ((2-carbazole) vinyl ene) bi phenyl , tetraphenylbu 
tadiene^^fr, cyclopentadienel^##\ oxadiazoleM 

#fiF-/Oh, 3i£K-A>K 
H— A> htt^-n-ftl. PVC z¥ei-7 Mc*Tf5 
t;Ht**^l/l 0 0-4/1 0 0©«^TSA$ 

[0 0 5 0] 3(3, #«EL^7t*T-l 2 

07/- FSS 1 9CD^ffiff.iJ(cEB$n. jSqniSlc^n 

mw&m2 ot«aw*«2 i tor»i«i4 5^»a 

ffi£. I TOfrZUZoimmzltiL 7 0 %«±©@ij®tt 

£*rra#a«ft2 5*m*m®.3:W\zt>rc-3TMtfiis 
n. *fi«iS2 5±fcttKi6]jaa*nfcJi«u-f s h*»'s 

fc£iiffiE|6]JS2 9#M$nTV^. «j8MS«2 1© 
ftfaflffifi'll'te. I TOT?&*H*«ffi 3 0 

tfm*&m\zLT£&r>T2>mmm-$tiT^z. mmn* 

SttifcVh'J^XR^Jfc&oT^S. TFT3 1H 

7-f>l:ii^nTl-^. ^flSTFT 3 1 £#tr#H 
*fg*(ctt> gfl^Ua>^6ft3Jl^*g&lil3 4#/t 
^->ffi^£n. H*Sg3 0±SL^»f B 1ffi»M3 4± 

[0 0 5 1] ffl£|RHg2 9 t«ElfillR3 2 torattt, 
0fS7j|S]^W«BSS(S)$tlfe?ga4 5A^aLW5. ft 
H4 5CD»T«, SH(S]^2 9, 3 2©±fC*ttSI2l6]^ 
[6)^eai6jK2 9, 3 2Tffi0i$n, ^rfBGlnJjyi 2 9 , 3 
2II:^l«M7 J l/f;^ftT*4l/:tSlT', -13 
©S««*^«S*K>»ffifflltlH]A»oT7 5° +10° CD 

[0 0 5 2] -?-L/T> CCDSt^iSei 1 C*<r>Ttt, ft 
S4 5 cD)a»r*S73tt A n tftS,SI?d twaTS-S A 
ndWtti. *«-»©fli7t«2 3, 2 4C7)Sjltt©[^ 
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m^ffl 1 3 ©.ffig& 2 0 . 2 1tf>QS3 0. 2 5WI'PP 

jp-ra«ffitc«i;T. m, #. jr. esc 

[0053] BHll JiRttft&wttl 3©«ft»^ 
©Ba(6]tt^t&<l7t^2 3. 2 4®SiifflC0[R]^2-»H 

l*. ?gfiiS^S|5 1 3©A n d COfit ^ 8 0 0 nm~ 110 
0 nmKtt£T4 fl#«2 3. 2 4 

noSiitti2 3a. 2 4 a£*0><k5&fa#l;:LT62K 

[0 0 5 4] -T&fc>*>. 014©Jt'5t > j&jlS^gBl 
3 #U«S«2 1 <Dftmz#\12>m&ft 

^earS)^|Sj (BBftJH3 2©7tf>^lRl) 2 1 all & 
S^SBl 3(DmhS\ZMLX^mKHZ5 2. 5 ° ± 5 

^fa (ffilRjJK3 2©7k*>$ r 2rl6]) 2 0att, j|ffK«tt 
S(C*]LT£lHl<9lC5 2. 5° ±5° «^|6](c$>0. ffi 

fc. SIS 2 1^6*^2 0trrS]^oT^Jlfi]0!C7 5° ± 
10° wy-fX h^lT^-f X hE[p]L-0>£. 

[0 0 5 5] fit, ffiA&Kffil 3«S«2 1 ©ifi& 
t*5^5«?S,» : PiH(6]^l6]2 1 a 5 0° ©^fitf* 
fc. SiSS^gBl 3»*«2 1 \Zttfa?Z>mytm2 4(0 
Siitt2 4a«. WK&JI^©^ X S^fatii^fa 
t5 2. 5° ±3° CD^lRjfci&O, jftH^^l 30* 
S20 »C»|6jT4Sye« 2 3 2 3 a {J, fffifBy 

-fX h^(a]<hjg^t6]C4 7. 5' ±3° comfit & -5. 

[0 0 5 6] ^OH)!ig^^W^7-*lii«^gfi«> $ 

3. 2 4 0fi3tfPffltS«fflbT3t*#fi-rat>©T?. 

t&oTfiJt«2 4CAMLT, d©fi}fr|R2 4 
Ctc&<DW&ft\Zfji'0 . H©3»fi^EW*y-H«ffi 

3t«2 3t*ncajauTtt«**s«©*iiifflca» 

[0057] K»*y-Kiii5-cs»snfc 
*«, affid'](ctHWTsii@T\ 1 3 co«?a 

JBtJ:i!)AStl%i:V*»©»»T«]a»r^ffl : &$Vt. AM 
[0 0 5 8] fLT. MGttA^Sl 3Wffia«»ffi 



(11) 4$W¥1 0- 7 8 5 8 2 
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©BfiittlB0>*fl: K «fc o xmth. zn\z thte-oxffi 

[0 0 5 91 -Tfeto*. ttASHiMftl 30)«ffi2 5. 3 
OIBt*BE*WH0-r*t, hE|6ltt» 

10 t. $11*^1 3 £ailLTffi5}tte2 4fc7Jfr*3>£ 

7t^sw*y-H«ffii 5TS»$ntMt/Tgfi 3 
[0060] dcoi^ic z\<DtJ7-ma>^mm.<Dtii 

It^Ofe. 1125, 3 OPaltcEHSp-r 

20 ^-trabse^r^'A-ci'^. 

[0 0 6 1] 0 1 5 tt±IB* 7-MSiiI©^e 

3©fl2 5, 3 0rfllcmffi£B]jbQbT^&(^$tt<i 
(P) Cj&fr>&T& 9. tI2 5, 3 0W 

isi, -rfcfr^* (r) -» (o -w (b) 

30 [0 0 6 2] JH©a*tt!6tC*5^*a»*SR 
(min) il. a©Swtt»C*ilt<5ffi»**. EP» 
f£Ei { 5V©i:tTR ( 5 V) . B«in«flE# 7 VOif 
TR (7V) tfSt, ±|B*^-?gllS^gSCDmW 

R (min) =2. 78% 
R(5V)=22. 85% 
R (7 V) = 2 9. 5 5% 

40 ita«s^03>h7XhCR(t asssstsfc 

(5 V) . &*ft*£#£fcftCDEPJni*J££7 Vtlfc 
tgffl3>h5Xh*CR (7V) tfSt. 
CR (5 V) =8. 22 
CR (7 V) =10. 63 

T&D. e£S^2-tt-5£a!!>©B]ijnmffi£7 VtLfci 

Lfet#-Cfc. ^(wit5^n>h7Xh^#e.n-5. 
[0 0 6 4] 'co«fc5^^fitrj>h7X Nti, ®H 

50 ^^gB 1 3 4 5 <Dft=&fi&1SL 2 1 «*^«tg 2 0 
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filfc|S]^oT7 5° ±10" w;-fXhftTM©J^l 
\ZV<i X hSB|p]UT*0< d«?g||*7KgRl 3(DAnd 
<Z)<it^8 0 0 nm~ 1 1 0 0 n mf*5 1 1 S« 
2 1 OiS.mz$>ttZ,mBift : f-<nUfa1jfa2 laJO' <Z> 

CO^-fX h^|p]i^fS]!C 5 2. 5° ±3° {I 
#IR2 3 Wjgiiiffi 2 3 atfwiViy'l ZhjjfatmijftlZ 
4 7. 5° ±3° (DJjft\zmfc2nX^Z>Z:t.&&ftt 

[0 0 6 5] bfc^-pT, z.oifiy-m&it^gtmiz^ 

ft. WWHJSfe^S^LT. »WT*^fi^©S)5^ 

[0 0 6 6] ajflffltLTffl^*«^. ft#CDE 

CBiKS^SStt. 02 9\Z7ji-?£.?\zm7F;'&\Z&.'3 

xma^iflSktir>T^ft. mz^&itmcD&tit^mm 
f)m<mmnz<fr-Dtz„ ^^LW^tmi-i 2-e«> 

#6F-«>hiLTDCMl, ftfeH-/1> htbT 
^■?U>6, WflH-ZOhtUTPBSIffllxa 

"c> sMizfevrc&K&n&Rztmgimwnzciitf 

[0 0 6 7] <£8HB!i9) 01 7~B1 9tt£©B91 

z\ommMm<Dnm^m\ i«, 
tt. -*t<7)HtSBj§a«2 o t»a^s«2 1 t©mc« 

4 9#Efi£tt. {iffi^&4 9 ©ftffifflflCffidft^ 2 3 

^Etian, '&mwmm2 i<rwmm\z&mytfo2 4& 

|*itlOffiC, I TOi»5.a:5pIMt»l/7 0X£*±© 

mmmffi3 o\z&m, snfcx-r 7f>yift*MTF 

T3 l#iil!tE#JK:bfc#oT#&EJ9£nT^-5. E 
TE^nfcVHJ^XE^JK&oT^S. TFT 3 1 



(12) fl?l 0 - 7 8 5 8 2 
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H>7-f>l:»«3nW5. ^tl^TFT31^ 
tr *H *«« t tt . S ft v U a > £ ft & H M J&IHK 3 
4*«/^->M*n. IMS 3 0 ±fttf JllBJffiiM!! 

3 4±t«*ij-f 5 H^e.fto. Eisjj&a^tssnfcsi 

E|S]JR3 2«iSntt>5. fflE|S]fi£2 9£&E|fil«t 

3 2torettt. m^iRiK:waiEisisnfcjK»4 5# 

[0 0 6 8] ^O^JSJg8BO*7-«ESSSKBfci5^ 
10 Ttt. *ft**a5l 3rtSfclt±3nfc«S4 5©An 

— *f©(H^« 2 3.2 4 ©S)i«l&0 ; {4laMffi4 9 CD® 

fl2 5, 3 OFfll'Enia-r^^BEtCJ^UT. '>&< 
tfe*. It. ff. H, S{C^b-r-5«fc5tC^UTH 

[0 0 6 9] 018IJ, »±$nfc*S^©El6ltt8g 

ttcoipl^Sr^^ggl 
20 ^cD^jSSffi^Tii. S1^7-fXhA&7 5' ±3 
° , An droits 8 0 0 nm~l 1 0 0 n mlCiSJgt. 
fifflM4 9 tLT'J^f->3>W6 0 nm± 2 

3, 24^©Iltt23a. 2 4 a 5 &[6]£ 

(CLTEBU ffiEffl[*Hil«4 9£*-0>)Iffi|*4 9 a* 
^©^•pftlfil^tCbTEBbT^So 
[0 0 7 0] -Tftt?^. 01 8C0J;5IC. -^CDS«. 

2 1 alt jftft^waPl 3©«ttS»C»UT6@«3t5 
30 2. 5 " +5° (D^Jfi), fl£#<?)$SA££2 OcDjfi^tt 
fcttS^lltf^El^r^ 0 alt ifflEfltttSCttLT 
SE0OIC5 2. 5° ± 5° <Djjfi)\Z$>r), fl£ji*H4J. 

fi2 lA^affi#jaS2 0IClfi]^oTl5lHl0lC7 5° ± 
10° O'7-fX h^T^-fX h-EftLT^-5., 
[0 0 7 1] LT, *®ffliJ*1S2 1 ©figHCfctfSjIfc 
Hft^Efa^fa 2 la^O' »MJS 
S 2 1 2 4 ©SiiWl 2 4alt ffi 

E*fl#^©SM:*h;&lS)i2!;&lS)K:5 2. 5° ±3° 
40 co^iSilc* 0 . «ffiffJJ»« 2 o £#R]-r&&itMB%& 2 
3CDSiltt2 3a«, B!ff3^-1'X h^fB)i:i£^fS]C6 
0. 5° ±3° O^fS]lC35 0, ^f.Cfitig«4 9<D3 
ffiffl4 9 att. WE^-fX h*l«lta**|6llC5 2. 5° 
±3° 

[0 0 7 2] Z.<D&MB&<0&*mmi ltt, 
351 3©«^^waS} : /f#fflS:maffi^«4 9<D«JBSr 
fffflt 2 3. 2 4©fift{£ffli£?iJfflbT 

so *gg«4 9 tm&4 5%mz>mMT°mmmmfo4: 90 
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[0 0 7 3] &i5. R»*y-Htil 5T£t4-£ftfc 
4 9K:±0AWI^itta»©li»-C«JB9ffffflSS^. A 

turn rmmm^twi 2 3 \z a w 

-rsfc». £co*«<i7t«2 3<&ssLTaj»t-rs)t 

[0 0 7 4] fl/T, 7&H.4 5©«JSSrtfUim, Z.(Dm 

4 Sr^-rs^-Kg7t»7 l e?tiScoi±trf&i;T7t©*fe^ 20 

[0 0 7 5] bfciibT. CCO^gBl 1 COfflWftcO 
^SDg^&tt. 113 0, 2.5ratBl*Pl _ **EE- 

[0 0 7 6] dOlSSI 1 1 CO 1 ^(DISTSST^ 
Sfite, ft. ffC0HJ5iC&co£T£:. &K*S&fi©l£ 

[0 0 7 7] @19 (K^gS 1 1 O^'SfiO^t*^ 30 

a 1 1 ©s^eii. m®2 5. 3 oRui'ftmtEpjtoLT 
^fe^«3fflttffi-e«/t-7 p ^ (p) tisv»fi-e*0. « 

t, m (r> -ft (o <b) ->m-*&<Dmz£K. 

[0 0 7 8] ilCOSJS^jiCOS^gB 1 

2>SI<Oft*««<0UJ»**R (min) tl, 6<D** 
ttj6lC*3ft«WW*S. BJDQ«EE3&«5 V©t*TfR (5 40 
V) . WMni£tf7 V<DtZT~R (7 V) fTSi. £ 

©# 5-$n.^£g«am^«;. 

R (min) =3. 30% 
R (5 V) =2 3. 6 4% 
R (7 V) = 28. 91% 

[0 0 7 9] fit, Z.<DJjy-m&%7F;mmiZ&V2> 
Iie©8Sffl3>h5X hCRli. e^S^^i+'Sfe 
* cofllftlSEE * 5 V t b fc t £ CO 3 > h 5 X h $ C R 

(5 V). &£^£*5/tJ6cDEMnfl!EE£7 Vitfc 50 
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£^CDn>h5X b£CR (7V) ffZt. 
CR (5 V) =7. 16 
CR (7 V) =8. 76 

Lfct^Tfe. *»iri^^3> h?x M«fens. 
[0080] ufc*^T. cwa^gai i t±ntf. 

-rsttfcfc. *^©3£*-e»-sei^i*«t^#. ft. 

[0 0 8 1] ftis. ±S25liSlg^Tii. 018 CO 4; 3 
fc. 0° CO^I&JKftLT. gflfltttf 2 3 COSiitt 2 3 
a£6 0. 5° ±3" CO^fa. fffii«4 9 co«ffitt4 
9a£5 2. 5" ±3° cO^(b){c!S:« Lfcrf>*. iicosyg 
Wm<»£-o\Z, *a^Oy-f7hft'£7 5' ±3° . 
An dcofil€r8 0 0 nm~ 1 lOOnm. {i*SM1&4 9 
COU ^5^— S>a 6 0 nm± 2 0 nmi U ^ 

0. gffl<g%£ 2 4 <Z)£ffiM 2 4a eflf&ttAft-? COU/ 
-fX h#ffl&&Erl*l£ 5 2. 5° ±3° ©^FiejCKS-r 

1. 5 o ±3 o ~6o. 5° ±3° co^hco^ibj. am 

Mffi4 9cOJSfflftl)4 9 a*«fl(rCy-f^h*|fiItjJ»*l6]C 
42. 5° ±3° - 52. 5° ±3° CO&fflcO^flfcfc 

n»i. eti^iw, ft. »*flsv»fi*6«TS*-r5 

[0082] mM&& i o ) fcizmMmm ioi^d 
xuTizmw-t nmmmi om s^sai 1 

*«. m«3tS2 3cogj§«l2 3 aco^ffil. {ifBM1£4 9 

cosffiift4 9 aco*rsi*^tt«. me^a69tiRi«o«i 
02 o\*z<D%m<Dmmmmi o£*-r. % 

SSiKaSl 3«^||#^©&ft4£tti:#<I%&2 3. 2 
4 C0jgil$ft 2 3 a . 2 4 a £<fctfftfflS«4 9 cogffitt 
C0|6]^S:g7Kg@ 1 1 CO«^ffl(|!i^Bfc0T»-5. CCO 

jgjStt. o° co^r&i (*Sfffl««2 l cojfi^tc*3tt^iK 

S^BBlfiJ^lS] 2 1 a) KttUT. «fi!]ffl3t«2 3 cog 
mn2 3 a^«A$^F<D^'f XV^l6lt^*lSj^5 1. 
5° ±3° C07j[6]. {4ffiH«4 9coaffii^4 9 aSrfflfS 
y-f Xh^|S)i:jS»^rS](c:4 2. 5° ±3° co^faKLfc 
t)C0T3&0, filfi2 0. 2 KDftmz&ttZmMkft? 
KlfiJ^ft 2 1a. 2 0 a t. SfflfiTtfe 2 4 cogiatt 2 
4 aC0[o]^14EI 1 8 t|p|DT'fei>. 

[0083] 02i 1 o fc«t ss^ga 1 1 

co^feco^-ft^^-ra*-b*filt0T*O. CCOS* 
if 1 1 coiE^fefc. *S2 5. 3 0W©BU!ni«flES« 
< LT«$<c9K:<hfc&oT. * (R) —ft (G) — ft 

(b) -*n-aoiBc3Eftr*. ens*, ft. #t. 
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[0 0 8 4] fjfc, £CD^7Sggl 1 1C£; 143 ft CD in It 

R (min) = 2. 76% 
R (5 V) = 2 4. 0 8% 
R (7 V) =30. 60% 

[0 0 8 5] fLT, r.C0g^gR 1 1 KfctfS. 6£ 
g*£-t±5£i6CDfl:j!jn«J±£ 5VtLfctt03>h7 
Xb£CR (5V) <h. e^^S-tt&fcSDCDEPJin^/E 10 
^7Vtlfctt«3>h5Xh5:CR (7V) 14. 
CR(5V)=8. 72 
CR (7V) =11. 09 

[0086] mmmmi n 02 2*5*^02 

<D%Wcomi&Wm 1 l£jjjLTI^5. 1 IT 

14. felgi 1 1 W{i7t« 2 3 COSiltt 2 3 a CD;* 

o3itt2 4 acD^ft&i&ittf. mmmm9 tmmvffi 
dtT-fc-s,, i2 2ti z<DmmBm<^>m^nmm 1 kc£ 20 

144*114 5©#^©Efltia£t&ffift«2 3. 2 4© 
ail$ft2 3a, 2 4 a454:tffifflM&4 9©ilffitt4 9 
aCD(p]$?:^g*ggcO»®«*^MfcglT"*0» £ 
CD*»£f§T't4. iS«f©'y-fXhftS7 5° ±3 
° . A n d (7)41$: 8 0 0 nm~ 110 0 nmlClS^U 
{iffi^S4 9 tLTiJ^f-/3 >CDffi#i6 0 nm+2 

3, 2 4 5 ; ecDigja«l2 3 a> 2 4 a £*<7) <£ 3 

(CbTKSU H9IB&ffi£fc4 9-£-€-Ojgffi«|4 9 a£ 
5JC0«t3?tC|Bl#CbTEItbT^*. 30 
[0 0 8 7] -T&fc^. 02 2©i^l;. -^©SS, 

ffi*.i**iijtt£tt2 1 ©is^Kiuw-sisa^Eisi^iai 

2 1ali mS&Tfi&l 3ffliiSI:»LT*B0l:5 
2. 5° ±5° CD^fa. mj}<D&MMmtiL2 0 CDfi&t;: 
*5W4*ft»?ElfiI*iai2 0 a», l»B*ttSfc»UT 
£09115 2. 5° ±5° CD^flCS, 0 . $H5H44. 

K2 ljfi»&3SM£4E2 0fc|Sj*»oT*@0R:7 5° ± 
1 0° £>y-1 7. bMTy^f X hE|SlL/T(^5. 
[0 0 8 8] fbt. «SfflS«2 1 CDia^lCiottSiK 40 
H^EfS]^|S)2 1 a£0° 0^|pjfr<5i. KfflUS 
S2 1 K**l6]f «*«fift«2 4C0Sii«S2 4 a 14. fit 
E«E*»?©y-fX h#fo£i£#|6]K:4 7. 5° ±3° 

cd^icso. *si«a*2 otc»(S]-rsafflij<H%«2 

3<Ajgj®$S2 3 a 14. iWffiy^Xh^lR] infill 3 
6. 5° ±3" CD^IollC&D, £ £ KH£tggtR 4 9 CDjI 
ffiW49a(4. Miey-f^ h35riajtiS!*|fiICl 3 8. 5 
° ±3* CD^ftlC&S,, 

[0089] z.(Dmmmm<Dm^mmi ia. tm'45 

<0ttJBWf^fflRt;fi[tB^1S4 9©«[iattfPfflt-»©fi 50 
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»f, u©*7-iSi^gi©l^«)Ii"C^T^ 
[0 0 9 0] 023 KS^SB 1 1 cD3?^feCD^fc£^ 

11 lc^fiti ts2 5, 3 om\znBtm\iLx 

\ f *t£\ / ^J}mViWn?WS-7)l (P) icjS^&T&D. « 
125. 3 ora©^2B*ffi£ift< bTflKroicifcfco 

t. # (r) -» (o -fr (B) -n-e©wfc*ft; 
[0 0 9 i].Sfc. z.<ri%m&&\ i©**gii nc 

t5(t-5Ji«>»*tt8B©a«**R (min) it. 6cD 

(5V) . H1JP«1E^7 VOt^TR (7V) 

R (min) =1.85% 
R (5 V) =22. 37% 
R (7 V) =2 8. 3 5% 

[0092] fit, cw^gtti 1 \z&vzmt& 

M)E5:5ViLfct^03>h7^h5CR (5 
V) . fi£S*£-e--5fc<&©l4l}raliJI£7 Vilfcif 
CD3>I-7X h£CR (7V) t-fZt. 
CR (5 V) =12. 0 9 
CR (7 V) =15. 32 

£i4fc-&;5A/> a**^s-a-^fc*«)8]jDSBE*5 vt 

[0 0 9 3] f/ib%. rffl^SSfil lC^iSil 
114. SS2 0. 2 1 &»SA/-eE»Snfc-**<Bfift; 

£23, 2 4©d*.©-^©<s3t^ {zcommmmx-it 
mmffixtit) 2 3iM2o tarac itt<7){iffin«4 

9 5Eg-rs<htfelC. Ift»f«y'fXhft*7 5° 
±10" tl, £ <=.iri£JS4 5(7DA n d£H@£8 0 0 n 
m~l lOOnra, fifflM«4 9 CD U iS^-va XDfit 
$6 0 nm± 2 0 n mi L-fcit&lC&tfS*. H. W. 

m, eos^6**t§en-6iH3t«2 3. 2 4Stfe«i 

«4 9CDEB*#*i, H*S^ffi9. 1 0CD##CDfl!llCfe 
Sft-TS d <h trSoWc: D . ^CD^gBl 1 

C«tfttf, 'X7-y4»9&m*?\z%&i8&?Ztt: 

ft. »cD=!j|C££^LT. »WT*ofi^©S^ 

[0094] mmmm 12) 0 2 4 14. #^©3^ 
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-5. 

[0 0 9 5] 3«*18~1 2©i"5ttECBSl©«tft 
3CJESfil:J:oTlli»WJIftoTiJfc. Wfcftrfiti 10 

m<n&tit-<mmm<mm n;< a>o fc. mmmm 8 

~1 2©*lEL^«f 1 2TIJ, flAfi^fiK-At 
> H <L: LTD CM 1 . i^feH-/1> htUT^ V'J > 

fcJfobfc^fi©fe;&tfj5¥ft£Mflrf -5 E t^T^S. 20 
HSS^«8~1 2©t7p8fl 1 tHJS^4~6©<J: 

So 

[0 0 9 6] mMMt&l 3 ) 02511 #5£9K&£jjs 

*f 12i. *>S*l5ttJ5£<*ns. JftftSSSB 1 3 tt, 
#tSEL^^l 2 07/-HtIl 9©^ffiffiil(lffi 
-*t©ffi89IS«2 0 £ftj£91££2 1 £©p a 1 
CttB5 liSALfcHSt&^Tl^. iQj&n J£4K 2 30 

cfcftoTMsn. *a«S2 5±t«iBiRj«ia3n 

fcsffij-f 5 K#»e>fc5fllEl»]Bt2 9^M^ntl>S. 
t£i§91fi«2 1 0>#|fi||*iHM£tt. I TOt&5i*I 

t?»5tft 3 i^H*ea?ufcbfc^oT^sa^j$n 

TFT3 ltt, -toy-h«tt*JaiR«£ESa*T-&y 40 

-h7-f>c«asn. *-© h v-i >nmt>mnm!£% 

T3 1 S^tr#B*<S*C-tt. tft->U3>i5^!i5l 
mt6M!t3 4dV1*->«^2n. H3ff*«3 0±fttf 
SMfclftlU 4±£tetf LK ^ F*>6fcD. EfifflS** 
!SnfeiEM3 2»j£jnt^5„ ffiEftK2 9 

[0 0 9 7] $£,5 lit, 
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PCGH«il«\ PD (ffi^^ftS) mik> PD*£ 
[0 0 9 8] C©^?^ «^gf 1 1TB, fflftfR. 

[0 0 9 9] -hG£tt»£ 1-13 -Cii. SjHS^gfl 1 

3 itiEL^if i 2 t^^issnft*. in?. 
n«»«©**se 1 1 ©an^gs 1 3 twtSE 

1 2 t<Dm\zm2 6 (a) . (b) K^TJ^ft 
3tffifT*lSHW»« 5 3 5:fitLtiilT*$oTt)J;^„ 
TtitfT TjftfMW 5 3 «, # U K *UXX 

3-1. 4fcR)t3nTV»ft. £fc7t»f7^(6)SiJ 
!JP«5 3 tt. tomgk&ifiB 1 3 £©*fftffiffliJ^SMiJW 

9,9' tmfeznx&Qs z\z.T*ftm'tTiifa®Wfo5 

3^©7te©A#tft(i. mMi^ffl 1 3 ©3c^M©^ffl 
fflOfe^r&JWtt. j£<Att$iJWK5 3©¥Mftj£ffi©$E 
fl^*»l 3«©ft«ft^iaoHS. 0° iU T-f^D 

+ c ) . j£*isi^©ffl^?:- c ) -otii-rs. mm 

3 0° <D\ttXXifiO° ©HJWfttLTttilfr 

[oioo] u±.. mmj&m 1 -mmmm 1 3c-3v»t 
iftsj l & a*, *^bj f* in s crs * *>©-?«& 
<. mi&<Dmmz{m-rz&me>%m&*JM-?$>z>. m 

Atf. S^H^— F^TNffilit- F©ffilC. STNI1 
*-F, y^h-*Xh (GH) 

fflH&^PC *-F, PDLC (SStf^atfc 

t-H. PDLC/GHt-F, 3Wt'J7 
^Mft^-H. PCSl/GHt-H&t'ffl*l©«i 
t-F 1 3tgfflmtm5. I© 

<a^«©*^7i£-©. jSftsgsao*^*)*^ 
[0 10 1] Sfc. _hKbfc#*M)gffiT«. xl/? h 

DK*7t>xii8s. a i q z-vtizn^w&m 

16i, P VC z tBNDte&fgftttfttTfcSjEA 
«)SH1 7iSfiS^Ufc«dEtLfc*«, ft!i©W«ELtt 
^SffltiT, ¥l0i|/^hD;i/i^7t>xSt, 3 
/■WJt©f»jg©xi^ hnM^yt^Xlimt 

[0102] ±feHj»<i 1-13 Ttt. 
ib\Z. *«EL^3t^l 2(C*^T, 5fi**J^*»tt 

f sp vc z tmmmt&mftznT^&ifi. au 
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3 0*. *fcttA 1 q 3RtfTE1L1lfamm<D'PlZ. A 1 q 
^W^$fg3fr5^^^€r»ttI$i+TfcA^o A 1 q 

[0 103] ft2US»»Ttt, SW*y-K«Stl/T 
V^i"JA^5ffl^fc*i, /\7X»7A (Hf. tt* 
H&3. 63eV) ^±^t£^T"*S^* > v"7A 

(Sc. tt*IS&3. 5eV) , -f»hU(;A (Y. tt 10 
*W»3. leV) , 5>^> (La, tt«3. 5 
eV) . -fe«J>7A (Ce. tt*WR2. 9eV), ^7 
ttyA (Pr) , **vA (Nd. {t*H»3. 2e 
V) . yo^f^A (Pm) , (Sm. tt* 

m&2. 7eV) . (Eu, ft*H»2. 

5eV) . tfKUX^A (Gd. tt*M$c3. le 
V) . tMH^A (Tb, tt*W8c> . yX^DyC/A 

(Dy) . *JRIA (Ho) . x;i/t?<7A (Er, tt 
9 7eV) , y U *7A (Tm. -f yrJUff 
A (Yb. tt¥M$c2. 6eV) , ;t"r3^A (L u) 20 

1 0 1 0 4 ] _hf2SIM»« 1-13 R3t* V- H 

[0105] ±mmmmmi-i 3t?n wielm 

sfHM 2 00SM1 4€^7XMtl^. lMm~5 

fi*itSKiiffl-rntf. a:D»^*jgft*^t*»T€f 30 

[0106] ±mmMMM 1-13 TfcL jSH**^ 1 
3(1, TFT 3 ltC±£7£x^7iKftT&ofc;^ % 

[0 10 7] 

[01] **WCffi*«*en©&*JB»iS*-f*fii 

[ei 2] *is»!ii«)fpffl*^-r»iBH. 

[H4] iE?L^itl (HTL) Pi<DiE1L<D&W)Xl}=.X 50 
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A^iWj^-^ty7A. 
[05] PVCz, ?7U>6*»H--^Sft&PVC 

[06] PVC z »EL#14i:PL#tt47n-rx^^ h 

;i/0. 

[0 7] ^JS»ffi2©«SS«*^-r»rffiH. 

[0 8] mmmms^m^m^^tmmm. 

[0 9] £J6JBffi4©S7RSB&>rf»rifflB. 
[010] *Jg^5©^Sg$r*-r»r®0. 

[0in mmmm&nm^mm^^-rwimm. 

[012] ^J6JgJB7 0^SB**-rWrffiH. 

[01 3] mMmm8(D$iijk$iw**-rmffi®. 

[014] »ft^^»©S*»?©ElSJtt«8t*iH3l£« 

[015] *iSSJg»8 0*7-jffi»^S«©3E*fi© 
^fc£^T&!g0. 

[016] £VU >6U<ttXDCM 1 ©ftft£EL3$K 
t©iS2:^7 7. 

[017] ^yS^»9©^£B£j*-r»riBB. 

[018] sfta-^cDEismiB. ftfi>ts<osa«i*«fc 

[019] Ulil 9 O^SII©SSfiOf ft 

fifi0<, 

[020] mmmmi oownkft^vmizmm, 

[021] mmmmi o©**8t«)SSfiosEft** 
i-e«0o 

[022] mmmmi 1 o«a»^oEi*ittJi. 

[0 2 3] «I11 lffl^gf©^fe©»t?:* 
Tfeg0. 

[024] mmmrni 2 ©ssiis^twgi. 
[02 5] nmmmi 3 <D3k*mwz^-fmmm. 

[02 6] (a) *s«fctf (b) fcftjUfr^filSlflttiSS 
-T^ffii5iBJ0. 

[02 7] *«ff*iiii«fp*o*aftftKc*i;fcA»3t 

[0 2 8] a£#0*S£B£^-r»fffiH. 

[02 9] !JE*©ECBS!aa^*SBfc*W*A»S 

[ft^wtKW] 

1 1 ^TKgg 

12 WtiELfgft*? 
1 3 ffift^ffi 
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1 8 xu^ hcui^^-feVTJ 
19 
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[0 3] 



[04] 



ANOCE HTL ETL CATVCCE 

r — 1 



j i 
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9apA 
fijjpB 



n n n n 

i b ! 



i n 



gape 



WB¥ 10-78582 




(19) 



10-78582 



[09] [Ell 0] [01 4] 




[0 12] 

[011] 




(20) 
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(22) ^rm¥ 1 0 - 7 8 5 8 2 




[El 2 6] 

[02 4] 

(a) 




(23) ftm^ 1 0 - 7 8 5 8 2 



[02 5] 




[02 7] 




- 15* - 2CT - 25* - 3(f 



(24) 



1 0 - 7 8 5 8 2 





(25) 



#S§¥ 1 0 - 7 8 5 8 2 



(72)SS9J# 

*^A5^rpH;i|Br295lSt|jlCD5 ft -> 



^^A3E^rfiH)l|fflT295]#it!l(D5 ft 



